Structure-function analysis of cytochromes P450 2B.
In the last 4 years, breakthroughs were made in the field of P450 2B (CYP2B) structure-function through determination of one ligand-free and two inhibitor-bound X-ray crystal structures of CYP2B4, which revealed many of the structural features required for binding ligands of different size and shape. Large conformational changes of several plastic regions of CYP2B4 can dramatically reshape the active site of the enzyme to fit the size and shape of the bound ligand without perturbing the overall P450 fold. Solution biophysical studies using isothermal titration calorimetry (ITC) have revealed the large difference in the thermodynamic parameters of CYP2B4 in binding inhibitors of different ring chemistry and side chains. Other studies have revealed that the effects of site-specific mutations on steady-state kinetic parameters and mechanism-based inactivation are often substrate dependent. These findings agree with the structural data that the enzymes adopt different conformations to bind various ligands. Thus, the substrate specificity of an individual enzyme is determined not only by active site residues but also non-active site residues that modulate conformational changes that are important for substrate access and rearrangement of the active site to accommodate the bound substrate.